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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide modified particles of a scalelike natural graphite 
comprising spherical particles having a specified structure and characteristics by modifying 
scalelike natural graphite particles while good properties of the particles are maintained, to 
provide a producing method of modified particles, and to provide a secondary cell showing a 
small decrease in the discharge capacity at a large discharge current by using an electrode 
material comprising the modified particles having good slurry characteristics. 
SOLUTION: The modified particles are spherical particles produced by modifying scalelike 
natural graphite particles into spheres. The spherical particles satisfy the following 
requirements. The requirements are (a) the sphericity of the particle is >0.86. (b) When fracture 
plane of the particle is observed with a microscope, it has a cabbage-like appearance with 
graphite chips projecting in various directions, (c) The peak intensity ratio Ih10/Ih002, which 
represents the index of randomness of orientation, on the 110 plane (a plane perpendicular to 
the graphite layer) to the 002 plane (a plane parallel to the graphite layer) by X-ray diffraction 
analysis is - Q.0050. 



LEGAL STATUS 

[Date of request for examination] 25.07.2001 

[Date of sending the examiner's decision of 

rejection] 

[Kind of final disposal of application other than 
the examiner s decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision 
of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 



<19)0#GWMW (JP) 02) & ffl ^ I1F & <A) 



#^¥11-263612 

(43)&BIB ^H¥(1999)9^28B 



sasiiia-^ F I 

C 0 1 B 31/04 

HO 1M 4/02 D 
4/58 

10/40 Z 



5fc»2R W*3S©»3 OL (4 9 1) 





ftSPFlO-68532 


(71) BHA 


000156961 










(22)tHSB 


^10^(1998) 3 3 18 B 


































(72)f5M# 










^!iygrarij±g*»ri TBi sis *a& 














(72)569^ 


3*flg f&*CJ3B 








ae®/a«5*ASBTlTBl#tts SIES* 














(74)f<aiA 













(54) i&mozm mfr#3?J£$h&ikm%L^ &£zfi-xmm 



(57) imm 

^a»Lfc«»<ktt^-cfca. ro«»<btt^« % (a) 
R»«A*o.86a±"e*>4rt, (b) tt^rsomttsff 

SrWLTV^r *5<fcT>\ (c) Effi]07 v^ttojg 
«t«SXj»lHl»Tj£^«tS 002® (*»Jit*sp4B) 
fc 110B (*«B»»-*lt<fcffi) hi 10/ 

I hoo2^O.0050W±T*>Sr <7>^#£r£T»fcLT 
l^t)WT^6 0 



(51)IntCl. 6 
C 0 1 B 31/04 
H 0 1 M 4/02 
4/58 
10/40 




-1- 



KftttMWT'fcoT, BEajEMbK^i^ (a) R 
***so.86K±"C*>5ri, (b) ttRBoMttttCftr 

ttTV^It, *5<fcl^ (c) Ifi^CD^V-^^tt^^ 

t^^ximtfrftias 002® (ni&a^TKWiffi) t 

no® (MttJIIci&itttS) ©tr-^3MCJtlhno/i 
hooa^O. 0050J^_hT*£>6 r £ , OBft*^T?S)fc Lt^ 

rtl^»>r«t^m«SJK^*tt3itpi:*(w, «f(1> OTS 

ORfEfc'" 1 ^ ^Ttf 5^i:ia^ (a) H7g«#0.86J&l 
±-e£>3ri:. (b) JKKBomMMfiTCtt, JUMWOtf 

*5J:T* (c) iaffij^^^Attroffiaii/iSXttlHl 
Sfffil-J:* 002® (*»Jlt*¥4fl5) i 110® (m& 

Bt-SiEft®) 0>fcT— *3*ffitf: I hi to/ I hoo2#0. 0050 

[it *a 3 ] nnvx i oi£K-^3^m v &s*M^m« 

[0 0 0 1 ] 
[0 0 0 2] 

m*<D&m 3^«s*»tt. istt^sra», «ht^ 

[0 0 0 3] ^Ife^ S KeSlC* T^l^ffi L, 
JSl«l*fTJ CO T2 5. H«&J (7)f^2 7 5l(Clt 

*\ ft^4:nfc**©*)S«Mftot^#bixS. »8 



(2) ' 1 - 2 6 3 6 1 2 

2 

ift^^S) <9 S ^^2 7 4-2 7 5 S^H 2 5.3 J^tt© 

[0 0 0 4] *tomA<Dttim\zfrfr%ftffl¥-8-2 13 
0 2 0^**5j;lM*HI¥8-2 9 8 1 1 7 -^^^ 

»#£ffoT^6o rtbb^«i^ji, RJt)R3e&IM& 
[0005] »>Ttt^*SII»tt^ -8c«»o«8i*t», 

^«sj»»36^*a9i»>i-* (««) omvt&mi-z^t 

t bftT^fc. 
[0 0 0 6] 

[0 0 0 7] Ji|E^BB 5 F8-2 1 3 0 2 0#^«*5j: 
Wif 8 -2 9 8 1 1 7»^«<Oia*t, 

[0 0 0 8] Jbizgco J: 5 »M"tt^«SflR«&«Si^Sr»# 

r 6 r t tt» b ttr t ^ *K W»t*> ««Wt«^«»» 
1-3 r 4: tt, *^^S]bi^TV^/ < ^v^t>^^:^fUb 

[0009] brMK-«^^iir D v ^-^m^oiis«- 

Sr»JW(3:»»1-S*fttt % m$Mm } 9 J $>i-^fz?)\z.5 u 



3 

[ooio)*««H r^ctd^H^T^^^T, jJK 
JftT-fe Sli^^KlRIMfttt^O ft S fclttt Ltt# fe t> * 
tiSrftfMDXLT, a«©«iS*5j:V»tt«r#i-S»» 

-W*^ft»*«^»tffl^^*#4^mS«<l[^^ 

[0011] 

fcKLfcifc^flstt^-CfcoT, tt#»fltfM^ (a) R 
*«iS0.866Jl±-C*>Sri:. (b) WWf®<7)S«tt«.«T 

tttv^r^, *$«tt>\ (c) sE^^^^^Attomn 

&tt6XMia»f (SJ«fe) tt:J:6 002® 

4B) <t no® (m^Ji^sa^®) ^tf-^ssajt i 

hi i o / I hooz^0.0050W±-e*)S r. i:, £>g#4r±TflS 
[0 0 12] *JBfl^tt^»ft»«8^^«»» 

•9, ltd) rt©T»«o«f?6*-C»i«c : fW±Sr«^S 
it, -*»»RIH»T©|W»Wt1f (1) 

a* (4) ic:j;i3W^^#ttjs-frsrt, *5<t^±8sota 
(b) mftmommm&T^ m^mntm 

is* I* (c) iBlRlo^v^iKttoJSWt^SxaHaW 
(EJttfc) fc** 002® (JMMI£*¥&B) i no® 
(*»*K*it#ffi) <&^-*§aKJfc I hi 10/ I ho 02 3ds 

0.0050j^_bTfe5r <0W*«:£T?(tfcLT^6#» 

[0 0 13] *5BW<orik«»tt, ±E©IWttt^fRII 
[0 0 14] 

[0015] <»>}-«^«s*»efe»K^> «s^$Ut 



(3) ' #|if§-^ 1 1 -2 6 3 6 1 2 

4 

T»SLT^Sfc©-C*>*. ft*5, (a) <OV\l&&s (b) 
£>fc w -^3&gtfc I hno/ I hooa^jffl^&Ulo^Tte* % 

(a) R»**S0.B6a±T-*>Sri:. 

(b) MffsoMittAft-ctt. *«^tfas«*©#rSK 

(c) iBiftw^y^Attojtwfcttsxiftiasftt^.ti o 
;o 02® (H$8St7K¥^®) t 110® (mfaJK^SK^ 

®) (7) fcT— ^ I hi i o / I ho 02 /^0. 0050J^±T' fe 6 

[0 0 16] (a) <0H»«U:BBU ^JBWoa^btt^ 
*ir COR^ft^O. 86^± N #4 L < ttO. 88«±-CfcS 0 
*>ft*Ul, Ttf»T-A¥T-#S»it^«Sllfe v «C^<7)R^ 
ft «t fc i X. tfO. 84Hg -C- *> 6 o R tttt^ £ ~ 

[0 0 17] (b) 0«»rffifl5^4Rtt % &<7>(c) ©iSfpjJg 

[0 0 18] (c) eOEFRl*B«tc:IBU. *3SMO«JBfbtt 

8=) ^£6 002® (m«B«^7k¥*B) <b 110® (gtf& 
Jft-lffitfr®) *3fiffi£b I hi 10/ I hoo2^\ 0.00 

50^±, L< te0.0080£*±, Se>(C»*L<*±0.01 

Hf&at^^f— ^3Sfftb I hno/ I hoo 2 fiO. 0015~0. 00 

i8a*d^©m«T*>f9, ^w^mmn^ztit 

[0019] (M^K^mi^lItt^oHiftjStc) ±3* 

[0 0 2 0]f4^ r.oetSfffi^H. v**yhfcit 
Srftiitfi:*^ W(D OT»«lwRtf^:»m/ X)V 

50 (3) d^v?3iy hM^^P^tiA^r t\Z£ »9 X 



-3- 



5 

©T»«^«**^»*tt^-ra±Sr«^S-fr, WO) ft<o 

[0 0 2 1] IR»-efc6IMB» : f-i: Ltft JgfittOiK 

[0 0 2 2] WMt LTttatf»>i"«^l»ft©tta 
0 0/zmg£, S(C5-6 0/zmgttt5l^^ 

[0 0 2 3] W»Tfc5»^tt^*R»»lft-f oaffeofc 
fcWW«ifr*t-**(i> Srffli^o rcoWO) at 

[0 0 2 4] W0) O^-^-fc) W0) I*! 

s 0 wo) rt^^niittt^^HMBtt^^tti&^itt, w 
[00 2 s] wo) -<DT»«^ttW«Srjrabr»iRiy 

[oo26] wo) ft<DTum<Dmm®,x*i l *.n : f-m±<D 
mmm^ztK wo) rt<©±»«<?>at»«-ett3B^-o 

WO) a+fctt-fflfc*±#9, HO) ©MRfcl&oT* 
[0 0 2 7] W(i) ©±»Ktt5NM»<4) SrRtt, »» 



(4) ' WBflsp 1 1 - 2 6 3 6 1 2 

6 

[0028] ±iB<B»fls«t^ y ^-etT 5 r t ^litfc 

[0030] ±E©wwas[-7 : a»frtt^ 

«»»3kfttt^) ra* ±ar, ^^z.^kmm(Dmm 

20 [0 0 3 1 ] i;^l>iK-at«ft^^t5E«»»i:Lr 
(£Mn02, UC0O2. L i N i 0 2 . LiNh-yCoyCfc, LiMnOa, LiMn 
2O4 , LiFe0 2 fr^ffl^b*U S*?8££ LTte, 

. h^v-n^^ 1, 2-v^xhar^^y s xh^^ 
e s LiBF4 x L i C 1 04 . LiCFaSOaTiif^fWBffi^jfS:®*? 

[oo3 2] y^^^-ftma^w^asttmEffittT 

6C + LiCo02 = CeLi + C0O2 
[0 0 3 3] dm) «Bl:«^i?z y Y^W\± 

tmm^^m^mtmmmt^^hmw^m\^x/< 

4ifS:t>fc&L, ±56^) (a), (b)*5J:V(c) ©gftt* 
[0 0 3 4] Z<D&W&*\*mft&&mzj&<5\,^X&Y) 

&t itv^c -zotzfr, znmmftL+zm^xxy 
50 Sfc, fcix.tfrns:yf-9Az:*m»ffi©Att 



-4- 



7 

[0 0 3 5] 

£ D 

[0 0 3 6] |ftflttt?4>»tt» 
Sll(S«l-5, Jtti«l-2 

[0 0 3 7] (SiigggiE) ID l ttSMW^fflv^li^tt^ 

6) s ltd) ©T»«i-tt3«©*HRjyX/K3) (/X 
/urtS 6.3mm) £<f^i>£:ft < J: 5 l£*tlfieH LT& «9 
(Hll jrtt-t^^feWia^Sr^LTfcS) , flf(l) 

[0038] <ajt»^> (« 
±) w^y^-a^xy h^Hcrf^i^2 o 

[0 0 3 9] ±E^JW»tt : F4: ^ -f— (2) 
(1) icBff^* (lkg N 3kg£fcte8kg) ttfctffc#U:, 
3®<7>#fa/XM3) ^>*n-?:^e>2S«Sr?fcta* % 

[0 0 4 0] ±fE<£>Hkf£!§L B*t±ttVX/K5) 3ft*e>gS 

[0041] {&m%L+<»mmm t mwsL+nftWim 
U2te N <&«*ria (H 

ffiP*5 0 0 0«OPtt«E^JtO*^ia) -Cfc* 0 E2j&> 
fe, **«<0*WBtt* OflHSMF-) fcfcoTtt, HUB 

[0 0 4 2] B3H ^iLTffil^Iit^ 



(5) ' tefflspi 1 -2 6 3 6 1 2 

jRWMftf^lH (fflf*2 00 0»oR«ft?I^ 

[0 0 4 3] <SfcS8H^R5g*> jtlS«-C#btlfc« 

Stf^RTgtfteo. 88~o. 92<hti^:UTi^Co 

tt-?OR**©*a?)j6rS:^L^:RWH"C*)f9, Ji<7)RcD 

[0 0 4 4] <efcJt*fc^<7>IEftf4> IBftO 7 ^^^<o 
20 »«ifc*Xi*lE]*n5fcfcJ:* 002® (m$$mkfc¥te 
ffi) t 110® (JKttM^SK^S) 0>fcr-*&#Jfclh 

[0 0 4 5] 

• Sfi : S^Bc5S:#ttjR^ Tr I NT 2 0 0 0J 
■ : f*9^ 2. 4c m> K£ 0. 315cm 

- t/U^<D$m<D3Zl& : 2 g ft* U 1 . 2cm 

<0&SIMA*U *lr5 OOkgTff^s 0.315crmM#5£ 

• S^PHES : 2. 0g/[(1. 2) 2 cm2 X k XO. 315cm] =1. 40 

g/cm 3 (tiKK<otstt< t m &) 

• HffA* : 3-9 0° 

• jtStiift : 9* /min 

• [DK^ : 6 0 rpm 

y^^7!>yK»*c 002ffit e -^ (26.5° ) s 110® 

tr-^ (77.5° ) vwtt&vmm 

Ltz 0 

40 t°- ^ Sfi^it I hi i o / I ho o 2 = (net I nt (002) ®) / (net 
Int (110)®) 

[0 0 4 6] ^<^if, mn<DM)i^mm$&m*<Dt- 

— ^§t^it^0.0015 % 0.0018T^ofccOiC^j-L. 
OJRJKYblft-T-O b: 0 — ^ SStflt fcJO. 0072-0. 01 50 1 

[0 0 4 7] <*«=i3J:va*oSt«)> &ft=io,fcim 
^^TIE^^l (c^i^T^-r o 1 - 2 

50 lomWtt^Srffl^refefftR^Srffo^tO, HJfi«3 



-5- 



(DX'fo&o £SUS£ifc££>W\ lt(1) ^I2 5 0mn 
y^H:3 0-5 0 g«^Aii, 6<'>y^-i: 



(6) 



W»spl 1 - 2 6 3 6 1 2 



10 



So 

[0 04 8] 
[Si] 





1 


2 


1 


2 


3 


4 


5 








1 


3 


1 . 


8 


1 


(kg/cm 2 ) 






1 


1 


1 • 


1 


2 


^vilGnVmin) 






2.2 


2.2 


2.2 


2.2 


3.3 


(m/sec) 






0. 75 


0. 75 


0. 75 


0. 75 


1. 12 


ttffsRtlH (min) 






5 


50 


15 


60 


30 




20 


50 


17 


10 


45 


37 


40 


R««(-) . .. 


0.84 


0. 84 


0. 88 


0. 90 


0.91 


0.91 


0. 92 




0.3 


0.5 


0.6 


0.8 


0.8 


0.9 


0.9 




0. 0015 


0. 0018 


0. 0087 


0. 0150 


0. 0072 


0. 0110 


0. 0092 



[0049] (mmt &wmmm t <omm tmm 

30# N 4 0$h 5 0»t«MLt, ttjm{f*HH&P] 20 
[0 0 5 0] 

[0 0 5 1] ±3£<DJttRM 1 ~ 2 OlKJSMa^FSfcrtStlt 

«i — 5-e#^ekiie-? i ooM»t, 

Oi:v^St^5 6 0 0c P s/20°Cco^S 

2 6li% 

3 Olf% 
3 511% 

3 511% 

4 011% ^ 
3 8li% 
3 81 



tt:WHloil(»st- 

*M£e>j4^3cKtt^F» 
jBMJ 5 



[0 0 5 2] ZicoJ: 5i^LTPS!bfc^7 y-^r^T 
[0 0 5 3] 5fc&mt£t£> JWKffl 1 , 2 CO 

JK»tt J Fi3J:t«Jlfi« 2 % 5 vmz&w%L**m^xm 

^toT^S^ 1.4g/ccCH»t, KKStrf^StL 

U 2i*t;UiLt 0 fi^^Ttis zk$Mf2 Oppm 

1 M-L i PFe /(EC+DEC(1 :1)) N -tflt>%^ i£ 
* — hki?=-^ hbtD&m&T'l : 1 CD/H 

fee 

[0 0 5 4] SftlMtfj:, gclSiO. 05 C (0. 2mA/c 
m 2 ) % 1.00(3. ImPi/cm 1 ) s 2. 0C (8. OmA/cm 2 ) O^fr 
X^ofi 0 ^fe*Jil/^-fttt 0. 1mA/cm 2 -e^f otz 0 ftjfrm 

*5 v fi*£ ftftMiKIK 2 C -C6D®cSSl:co{£T^^J^ 

[0 0 5 5] 
1*2] 















0. 05 C 


1.0C 


2.0C 


(%) 


)t$Ktf«J 1 


345 


280 


110 


32 




345 


322 


142 


41 


*tt«2 


345 


340 


270 


78 




340 


340 


280 


82 



# tt«ttSEoffl©»:filfi»«SS(mAh/g) e 



(7) 

11 12 

®&\tmz 100 x ( 2.oc^fem^ft) / (o.oscco&m^ft) « 



¥?m¥* 11-263612 



[0 0 5 6] 

fto^ >-^i»t£0>J&K £ * 5 xHUslJrefclc: ct 5 002® 
f-*»a«t I hi 1 o / I hoosaWtcjK^. 

[0057] ^(Dtifr. xyv-itmmwzftmmzM 
[0058] -<D&mm.+zfrt?L&v^vj±- 

[0 0 5 9] ^LTI^ftm v?*ymiffl± 



fg$5 0 0 0{S^I«^l?i) 
[B3] JR**fc UTfflv^|»K-^^*«Btt^e!>^«BI 
(M2 0 0 0(^«?^I?i) -c*>*. 
[0 4] tt^n««^*«>*Sr*LfcKWia-C?*>6o 
[B5] i»«Mkf^«FlWi:tr-^»**i<OBB«Sr^ns/ 

[me] n»*t"a««f^i^t«)BB««:*LfcH-c* 



(D 

(2) 
(3) 
(4) 
(5) 



[Hi ] 



IB3) 



655 





lOjum 



-7- 



(8) 



ftfflW- 1 1-263612 



[H2] 





-8- 



' (9) 



1-263612 



[H6] 



LOO 
0.96 
0.92 



e: 



0.84 
0.80 
0.76 



10 20 30 



40 



50 



-9- 



